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4-Methylhepta-4,5-dien-3-one (3A): DCM/Hexane = 1/5, R f =0.30, light-yellow oil, 21% yield. Hz, 3H), 1.07 (t, J = 7.3 Hz, 3H); 13 C-NMR (101 MHz, CDCl 3 ) δ ppm 212.29, 202.88, 159.50, 138.13, 91.70, 88.92, 32.10, 13.49, 13.39, 8.99 .
HRMS for C 8 H 12 O: calc 124.0883, found 124.0881.
4-Methyl-6-phenylhexa-4,5-dien-3-one (3B): DCM/Hexane = 1/5, R f =0.31, light-yellow oil, 68% yield.
1 H-NMR (400 MHz, CDCl 3 ) δ ppm 7.36-7.25 (m, 5H), 6.52-6.51 (m, 1H), 2.76-2.60 (m, 2H), 1.92 (d, J = 2.8 Hz, 3H), 1.06 (t, J = 7.4 Hz, 3H); 13 C NMR (101 MHz, CDCl 3 ) δ ppm 214.21, 201.41, 132.33, 129.05, 127.88, 127.19, 107.13, 97.81, 77.60, 31.98, 13.50, 8.79 .
HRMS for C 13 H 14 O: calc 186.1039, found 186.1036.
2-Methyl-1-phenylpenta-2,3-dien-1-one (3C)
: DCM/Hexane = 1/3, R f =0.44, light-yellow oil, 49% yield. 47, 196.03, 138.70, 131.75, 128.84, 127.80, 101.95, 88.59, 15 .00, 13.50.
HRMS for C 12 H 12 O: calc 172.0883, found 172.0878.
2-Methyl-1,4-diphenylbuta-2,3-dien-1-one (3D): DCM/Hexane = 1/5, R f =0.54, light-yellow solid, 65%
yield.
1
H NMR (400 MHz, CDCl 3 ) δ ppm 7.75 (d, J = 7.5 Hz, 1H), 7.43 (t, J = 7.4 Hz, 1H), 7.37-7.26 (m, 5H), 6.43-6.39 (m, 1H), 2.14 (d, J = 2.14 Hz, 3H), 1.57 (s, 3H);
13
C NMR (400 MHz, CDCl 3 ) δ ppm 215.35, 194.36, 138.11, 132.40, 132.15, 128.94, 128.70, 127.91, 127.78, 127.32, 105.83, 97.29, 15. 
General Procedure for the MBH Reactions
Allenone 3A-D (0.8 mmol), aldehyde 6a-e (0.4 mmol), NMP (1.0 mL), and 1, 2 or 8 (0.08 mmol)
were added to a 10-mL round-bottomed flask equipped with a magnetic stirrer. The reaction mixture was stirred either at room temperature (when 1 was used as the catalyst) or at 50 °C (when 2 or 8 was used as the catalyst) for the reaction times indicated in Table 2 . When 1 was used as the catalyst, solid NH 4 Cl (0.006 g, 0.1 mmol) was added to the reaction mixture to quench the reaction. The reaction mixture was then transferred to a separation funnel, and then water (30 mL) and ethyl acetate (15 mL) were added. The organic layer was separated, washed with brine (30 mL), and dried over MgSO 4 . The solvent was evaporated under reduced pressure to afford an oil, which was purified by silica gel column chromatography using a mixture of ethyl acetate and hexane as the eluent. When 2 was used as the catalyst, the reaction mixture was merely filtered, and the crude product was purified by silica gel column chromatography. (132.24, 132.06, 128.94, 128.92, 128.69, 128.62, 128.57, 128.54, 128.35, 128.14, 128.09, 128.05, 127.66, 127.54, 127.24) (132.72, 132.30, 132.15, 132.06, 129.00, 128.91, 128.57, 128.44, 128.25, 128.23, 128.13, 127.99, 127.57, 127.39, 127.16, 126.80, 112.40, 111.57, 111.38, 111.17, 107.73, 106.85) 
7-(4-

Recycling Experiments Using 2
After the initial reaction (Table 2 , entry 10), the resin was collected by filtration and the beads were then washed sequentially with methanol, THF, diethyl ether, and hexane, and dried in vacuo. Allenone 3C (0.8 mmol), aldehyde 6a (0.4 mmol), NMP (1.0 mL), and recycled 2 (0.08 mmol) were added to a 10-mL round-bottomed flask equipped with a magnetic stirrer. The reaction mixture was stirred at 50 °C (Table   2 , entries 17 and 18). After 12 hours, the reaction mixture was filtered and the filtrate was transferred to a separation funnel, and then water (30 mL) and ethyl acetate (15 mL) were added. The organic layer was separated, washed with brine (30 mL), and dried over MgSO 4 . The solvent was evaporated under reduced pressure to give an oil that was purified by silica gel column chromatography using a mixture of ethyl acetate and hexane as the eluent mixture.
